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(54) Apparatus and method for resetting physical channel

(57) A wireless communication system in which a
communication apparatus (101) performs a packet com-
munication with a radio network controller (103) through
a base transceiver station (102) stores identification in-
formation about a communication line in a first state in
which communications are performed using an individual
channel and line information including a setting param-
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eter. When an index of an amount of data communication
in the first state falls below a threshold, the individual
channel is released and a transition to a second state in
which communications are performed using a common
channelis performed. When an index in the second state
exceeds the threshold, recovery to the first state is per-
formed using the setting parameter.
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Description

[0001] The present invention relates to an apparatus
for resetting a physical channel in a wireless communi-
cation system, and more specifically to a method for re-
setting a physical channel performed when communica-
tion status is changed between a mobile station and a
radio network controller in a mobile communication sys-
tem having a technology of wideband code division mul-
tiple access (W-CDMA).

[0002] Relating to a method of assigning a common
communication channel in a UMTS (universal mobile tel-
ecommunications system), amessage, an algorithm, etc.
to be used in a 3GPP (3rd Generation Partnership
Project) are recommended. Generally, an individual
channel as a physical channel specific to each mobile
station (MS) is activated by a trigger of a mobile station
in an idle status transmitting a connection request, or
calling an MS in an idle status from a network.

[0003] When the individual channel is activated, each
of the mobile station, the base transceiver station (BTS),
and the radio network controller (RNC) forming part of a
wireless network determines various parameters accord-
ing to various types of information such as a requested
circuit class, line speed, etc. and activates the line.
[0004] Relating to a packet communication, a status
ofassigning an individual channel and performing a pack-
et communication, and a status of using a common chan-
nel as a physical channel common among a plurality of
MSs and performing a packet communication are de-
fined. The former is referred to as a Cell_DCH (dedicated
channel) status, and the latter is referred to as a Cell_
FACH (forward access channel) status.

[0005] The MS and the RNC determine the communi-
cation status to be used mainly based on the line use
rate. For example, the MS can use the Cell_DCH status
when the line use rate is high (when there is a large
amount of data communication). In this case, for exam-
ple, an individual channel line of a fix rate of 384 kbps is
continuously used.

[0006] Onthe other hand, when the line use rate is low
(when there is a small amount of data communication),
the MS temporarily releases an individual channel line,
the status is changed to the Cell_FACH status, and the
minimal data transmission/reception is performed in the
common channel line (FACH: DL (downlink), RACH: UL
(uplink)). When the line use rate in Cell_FACH increases
(when the amount of data communication increases), the
individual channel line is re-activated (reset) again.
[0007] As described above, when an individual chan-
nel is activated from the idle status and a transition is
performed between an individual channel and a common
channel, itis necessary to set various parameters relating
to setting a channel of an lub line between the RNC and
the BTS and a Uu line between the MS and the BTS
when an individual channel is set. At this time, the pa-
rameter of the lub line is set using an NBAP signal (node
B application part) as a control signal between the RNC
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and the BTS, and the parameter of the Uu line is set using
an RRC (radio resource control) signal as a control signal
between the RNC and the MS.

[0008] Fig. 1A shows the basic operation sequence of
activating an individual channel when a call is issued in
the idle status in the conventional UMTS system. The
individual channel is constituted by a DCCH (dedicated
control channel) and a DTCH (dedicated traffic channel).
[0009] First,the MS transmits a call connection request
11 tothe RNC. In response to the request, the RNC com-
municates messages 12 through 15 with the BTS, and
communicates messages 16 and 17 with the MS. Thus,
the DCCH resource is activated.

[0010] Then, procedures 18 through 20 are performed
with the MS, BTS and the RNC, and the CN (core net-
work) not shown in the attached drawings.

[0011] Next, messages 21 through 25 are communi-
cated among the MS, BTS, and RNC, and the DTCH
resource is activated. After a procedure 26 is performed,
the connection of the individual channel line is connected.
[0012] Fig. 1B shows the basic operation sequences
of the transition from a Cell_DCH to a Cell_FACH and
the recovery from the Cell_FACH to the Cell_DCH.
[0013] While the communication is being performed
along the Cell_DCH, the MS and the RNC performs a
procedure 31, and the line use rate is monitored. When
a line use rate lower than a threshold is detected in an
event 32, the MS transmits to the RNC a message 33 of
a measurement report event 4b requesting the transition
to the Cell_FACH.

[0014] In response to the request, messages 34
through 38 are communicated between the MS and the
RNC, and messages 39 through 44 are communicated
betweenthe BTS andthe RNC. Thus, the individual chan-
nel line is released, and the system passes control to the
Cell_FACH.

[0015] Next,whenaline use rate exceedingthe thresh-
old is detected again in an event 45, the MS transmits to
the RNC a message 46 of a measurement report event
4a requesting the reset of the individual channel line. In
response to the request, messages 47 through 52 are
communicated between the BTS and the RNC. At this
time, the RNC transmits to the BTS the message 47 (ra-
dio link setup request) via the NBAP signal, and notifies
the BTS of the values of various parameters required to
additionally activate the DCCH and the DTCH.

[0016] Next, the RNC transmits to the MS a message
53 (transport channel reconfiguration) via an RRC signal,
and notifies the MS of the values of various parameters
required to activate the DTCH.

[0017] The MS performs a recovery operation 54 from
the Cell_FACH to the Cell_DCH using a transmitted pa-
rameter, and transmits a message 55 to the RNC. Thus,
the system recovers to the Cell_DCH. The messages 39
through 55 are communicated along the Cell_FACH.
[0018] Figs. 2A and 2B show the contents of the mes-
sage 47 prescribed by the 3GPP TS25.433. An IE/Group
Name is a parameter name, and "Presence" indicates
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the types of M (mandatory), O (optional), and C (condi-
tional).

[0019] Figs. 3Athrough 3D show the contents (param-
eter) of the message 53 prescribed by the 3GPP
TS25.331. Information Element/Group Name is a param-
eter name, and "Need" indicates the types of MP (man-
datorily present), MD (mandatory with default value), OP
(optional), and CH (conditional on history).

[0020] Aside fromthe Cell_FACH, the Cell_PCH (pag-
ing channel) and the URA (UTRAN registration area)
PCH are prescribed. At the recovery from these commu-
nication statuses to the Cell_DCH, a parameter is reset
using a message among the MS, BTS, and RNC.
[0021] The following patent document 1 relates to a
mobile communication system for setting the status of a
mobile station by a base station notifying the mobile sta-
tion of transmission/reception status update information.
[0022] The following patent document 2 relates to a
communication system for performing data communica-
tion using the same logical line as in making the first
connection according to the line connection related in-
formation about the logical line at the first connection.
[0023] The following patent document 3 relates to a
mobile communication terminal for selecting the optimum
communication system from among a plurality of com-
munication systems according to the information corre-
sponding to the target use specified by a user and setting
corresponding communication software.

[Patent Document 1] Japanese Published Patent
Application No. 2004-147050
[Patent Document 2] Japanese Published Patent
Application No. 2003-051855
[Patent Document 3] Japanese Published Patent
Application No. 2005-198082

[0024] In the conventional UMTS system, it is neces-
sary forthe RNCto notify the BTS and MS of all parameter
required to activate the channel of the Cell_DCH for the
recovery from the Cell_FACH to the Cell_DCH using a
message. There are a large number of parameters as
shown in Figs. 2A through 3D. Therefore, when an indi-
vidual channel is connected again, it takes a long time
to set the parameters as well as to issue a call from the
idle status.

[0025] Especially, when the MS performs a status
change during the communication in a new mobile com-
munication system in which IP-voice (VolP) and IP-video
are transmitted in real time, it is considered to be neces-
sary to suppress the parameter setting time within, for
example, several hundred milliseconds. Therefore, atthe
recovery from the Cell_FACH to the Cell_DCH, it is de-
sired to minimize the number of parameters to be reset.
[0026] The present invention aims at shortening the
time required to simplify a parameter setting operation
and connect an individual channel again when the com-
munication status is changed from an individual channel
to a common channel and then returned to the original

10

15

20

25

30

35

40

45

50

55

individual channel again in a wireless communication
system provided with an individual channel and a com-
mon channel as physical channels.

[0027] The communication apparatus according to the
present invention includes a communication device, a
storage device, and a control device. The communication
device performs a packet communication with a radio
network controller through a base.transceiver station us-
ing an individual channel or acommon channel in a wire-
less communication system as a physical channel. The
storage device stores the identification information about
a communication line in a first state in which the packet
communication is performed with the radio network con-
troller using an individual channel, and the line informa-
tion including a setting parameter of a communication
line in the first state. The control device releases the in-
dividual channel with the line information about the com-
munication line held when it compares the index of the
amount of packet data communication-in the first state
with a predetermined threshold and the index falls below
the threshold, and performs control of changing to a sec-
ond state in which a packet communication is performed
with the radio network controller using the common chan-
nel. When it compares the index of the amount of packet
data communication in the second state with the thresh-
old, and when the index exceeds the threshold, it per-
forms control of recovery to the first state using the setting
parameter.

[0028] The radio network controller according to the
present invention includes a communication device, a
storage device, and a control device. The communication
device performs a packet communication with a commu-
nication apparatus through a base transceiver station us-
ing an individual channel or acommon channel in a wire-
less communication system as a physical channel, re-
ceives from the communication apparatus a transition
request to change to a second state in which the packet
communication is performed with the communication ap-
paratus using the common channel in afirst state in which
the packet communication is performed with the commu-
nication apparatus using the individual channel, and re-
ceives from the communication apparatus a request to
reset the individual channel in the second state. The stor-
age device stores identification information about a com-
munication line in the first state, and line information in-
cluding a setting parameter of a communication line in
the first state. The control device releases the individual
channel with the line information about the communica-
tion line held and performs control for transition to a sec-
ond state when it receives a transition request, and per-
forms control of recovery to the first state using the setting
parameter when it receives a reset request.

[0029] Reference is made, by way of example only, to
the accompanying drawings in which:

Fig. 1A shows a conventional calling sequence;
Fig. 1B shows a conventional Cell_FACH transition/
Cell_DCH recovery sequence;
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Fig. 2A is a view (1) showing a RADIO LINK SETUP
REQUEST;

Fig. 2B is a view (2) showing a RADIO LINK SETUP
REQUEST;

Fig. 3Ais aview (1) showing a TRANSPORT CHAN-
NEL RECONFIGURATION;

Fig. 3Bis aview (2) showinga TRANSPORT CHAN-
NEL RECONFIGURATION;

Fig. 3Cisaview (3) showinga TRANSPORT CHAN-
NEL RECONFIGURATION;

Fig. 3D isaview (4) showing a TRANSPORT CHAN-
NEL RECONFIGURATION;

Fig. 4A shows the principle of the communication
apparatus according to the present invention;

Fig. 4B shows a Cell_FACH transition/Cell_DCH re-
covery sequence according to the present invention;
Fig. 5A shows the configuration of a radio network
controller;

Fig. 5B shows the configuration of a base transceiver
station;

Fig. 5C shows the configuration of a mobile station;
Fig. 6 shows line information about the radio network
controller;

Fig. 7 shows line information about the base trans-
ceiver station;

Fig. 8 shows line information about the mobile sta-
tion;

Fig. 9 shows a first RESUME REQUEST;

Fig. 10 shows a second RESUME REQUEST;

Fig. 11 is an operation flowchart (1) of the mobile
communication system; and

Fig. 12 is an operation flowchart (2) of the mobile
communication system.

[0030] The best modes for embodying the present in-
vention are described below by referring to the attached
drawings.

[0031] Fig. 4A shows the principle of the communica-
tion apparatus according to the presentinvention. A com-
munication apparatus 101 shown in Fig. 4A comprises a
communication device 111, a storage device 112, and a
control device 113.

[0032] The communication device 111 uses an indi-
vidual channel or a common channel as a physical chan-
nel in the wireless communication system, and performs
a packet communication with a radio network controller
103 through a base transceiver station 102. The storage
device 112 stores the identification information about a
communication line in the first state in which a packet
communication with the radio network controller 103 is
performed using an individual channel, and the line in-
formation including the setting parameter of the commu-
nication line in the first state.

[0033] The control device 113 compares the index of
an amount of packet data communication in the first state
with a predetermined threshold, releases the individual
channel with the line information about the communica-
tion line held when the index falls below the threshold,
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and performs control of changing to the second state in
which a packet communication with the radio network
controller 103 is performed using a common channel.
Then, it compares the index of an amount of packet data
communication in the second state with the threshold,
and performs control of recovery to the first state using
the setting parameter when the index exceeds the thresh-
old.

[0034] The line information about the communication
line in the first state is also stored in the base transceiver
station 102 and the radio network controller 103 in addi-
tion to the communication apparatus 101. When the in-
dex of the amount of packet data communication in the
second state exceeds the threshold, the control of recov-
ery to the first state is performed using the setting pa-
rameters stored in the respective devices.

[0035] Thus, in the present invention, a change from
the communication status using an individual channel to
the communication status using a common channel is
performed with the line information about the communi-
cation line held in each network configuration device.
Thus, although an individual channel is required again,
control is returned to the original individual channel only
by the radio network controller 103 notifying the commu-
nication apparatus 101 and the base transceiver station
102 of the minimal parameters.

[0036] The communication apparatus 101 corre-
sponds to, for example, a mobile station described later
and shown in Fig. 5C. The communication device 111
corresponds to an antenna 501, an RF unit 502, and a
baseband unit 503. The storage device 112 corresponds
to astorage unit 506. The control device 113 corresponds
to a call processing control unit 505.

[0037] The first and second states respectively corre-
spond to, for example, the Cell_DCH status and the Cell_
FACH status.

[0038] According to the present invention, since the
number of parameters in the message transmitted is re-
duced when controlis returned from the common channel
to the original individual channel, the parameter setting
operation can be simplified. Additionally, since the time
required in providing a notification can be reduced, the
time required in re-connecting an individual channel can
be shortened. Thus, a user can perform a transition of
channels without a stress although an individual channel
is re-connected during the communication of a packet,
etc.

[0039] According to the present embodiment, each
network configuration device of the MS, BTS, and RNC
comprises a storage unit for storing the line information
aboutthe Cell_DCH status preceding the Cell_FACH sta-
tus.

[0040] If amessage of a measurementreport event4a
is transmitted when the MS that has entered the Cell_
FACH status recovers to the Cell_DCH, then the receiv-
ing RNC calls the line information about the Cell_DCH
before the transition only by specifying a recovery pa-
rameter not by newly providing a line connecting param-
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eter according to the NBAP signal and the RRC signal
for setting a line.

[0041] Thus, the configuration of the NBAP/RRC mes-
sage can be simplified. Furthermore, by reducing the pa-
rameter resetting time, the time required for the Cell_
DCH recovery can be shortened.

[0042] Fig. 4B shows a transition from the Cell_DCH
to the Cell_FACH inthe UMTS system and the operation
sequence for recovery from the Cell_FACH to the Cell_
DCH.

[0043] When a call connection request 201 is trans-
mitted from the MS to the RNC, each network configu-
ration device performs DCCH activation and DTCH ad-
dition using a normal call setting algorithm. First,a DCCH
setting procedure 202 corresponding to the messages
12 through 15 is performed. Next, procedures 203
through 205 corresponding to procedures 18 through 20
are performed. Then, a DTCH addition setting procedure
206 corresponding to messages 22 through 23 is per-
formed. Thus, an individual channel comprising a DCCH
and a DTCH is activated (connected), and the MS per-
forms a packet communication using the individual chan-
nel.

[0044] After the completion of the activation of the in-
dividual channel (after a communication line is connect-
ed), each network configuration device performs a pro-
cedure 207 for temporarily holding the value of a setting
parameter of the activated individual channel. At this
time, each type of identification (ID) information (RL (ra-
dio link) - ID/DCH - ID) used for setting and a parameter
value are stored in the storage unit as line information.
[0045] Next, when a traffic volume event occurs such
as the line use rate (amount of data communication) falls
below the threshold in the MS, a Cell_FACH transition
procedure 208 corresponding to messages 34 through
44 shown in Fig. 1B is performed, and the communication
status is changed from the Cell_DCH to the Cell_FACH.
Thus, an individual channel as a physical resource is
temporarily released.

[0046] At this time, the RNC performs a suspend op-
eration 209 for temporarily stopping (suspending) the line
being used by the target MS, and holds the line informa-
tion about the preceding status without deleting from the
storage unit. In this case, since the logical resource of
the temporarily stopped line is held, another MS cannot
use it except when the individual channel is released by
a call disconnection.

[0047] Next, when an event such as a line use rate
(amount of data communication) exceeding a threshold,
etc. occurs in the MS during communication in the Cell_
FACH, the MS transmits a message 211 of the meas-
urement report event 4a to the RNC as the Cell_DCH
recovery trigger. Thus, a Cell_DCH recovery procedure
212 is performed among the MS, BTS, and RNC.
[0048] Then,the RNC perform aresume operation213
for calling the line information about the target MS held
in the storage unit, and transmits a resume request (tar-
get line resume request) message 214 to the BTS ac-
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cording to the NBAP signal in the lub line between the
BTS and the RNC.

[0049] In response to the request, the BTS performs
a resume operation 215 for calling the line information
about a target line held in the storage unit, and transmits
to the RNC aresume complete message 216 of the com-
pletion of the resumption using the NBAP signal (target
line resume confirm).

[0050] Next, the RNC transmits to the MS a resume
request message 217 of the target line according to the
RRC signal in the Uu line between the MS and the RNC.
[0051] Inresponse to the request, the MS performs a
resume operation 218 for calling the line information
about a target line held in the storage unit, and transmits
to the RNC aresume complete message 219 of the com-
pletion of the resumption using the RRC signal (target
line resume confirm).

[0052] Upon receipt of the resume complete message
219 from the MS, the RNC completes the recovery to the
Cell_DCH, and an individual channel is connected again.
[0053] Thus, when the MS in the Cell_FACH state re-
covers from the Cell_DCH status, the line in the tempo-
rarily stopped preceding status is resumed. By using a
parameter value held in the storage unit at the recovery
from the Cell_FACH to the Cell_DCH, the time required
by the network configuration device including the MS in
setting/checking a parameter is shortened. Thus, since
the time required to reset a channel at the recovery can
be shortened, an application (transmitting/receiving da-
ta) can be smoothly switched (recovery of a channel with-
out a stress) .

[0054] In the present embodiment, to propel the sig-
nificant use of logical channel resources as finite resourc-
es, it is allowed to clear the held line information in the
following cases. Thus, the significant use of logical re-
sources can be considered in addition to the advantage
of shortening the time required to set a channel at the
recovery from the Cell_FACH.

(1) Whenthe MSinthe Cell_FACH statusis changed
to another cell of the BTS (wireless zone) (cell up-
date: cause cell reselection), the line information is
cleared. The "Cell Update" is a message transmitted
from the MS to the RNC to check the possibility of
the RRC communication in the current cell. When
the MS is moved to another cell, "Cell Reselection"
is specified in the message.

(2) When a timeout occurs during the wait for Peri-
odical Cell Update for the reason such as the tran-
sition of the MS in the Cell_FACH status to the area
out of the wireless zone (dead space) (when it is
determined that an Uu line has been disconnected
on the MS side), etc., the line information is cleared.
The "Periodical Cell Update" is a message periodi-
cally transmitted from the MS to the RNC for the
same purpose as "Cell Update". A timeout occurs
when the RNC does not receive the message within
a predetermined time.
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(3) When the frequency of the "Periodical Cell Up-
date" exceeds a predetermined threshold as a new
parameter, it is determined that there is a low prob-
ability that the target MS returns to the Cell_DCH
status, and the line information is cleared.

[0055] Thus, by providing the logic of releasing the
temporarily stopped resources, a wasteful reserve of re-
sources in the system can be avoided, and the significant
use of finite resources can be realized. The resource re-
leasing logic in (3) above is concretely explained below
by referring to Figs. 11 and 12.

[0056] Fig. 4B shows the sequence of issuing a call
from the MS in the idle status. When the MS in the idle
status is called from the network side, the communication
status is changed in the similar sequence. In this case,
the paging message is transmitted from the CN not
shown in the attached drawings to the RNC, and then
the RNC transmits the paging message to the MS. Upon
receipt of the message, the called MS transmits the call
connection request 201 to the RNC, and the subsequent
sequence is executed.

[0057] Next, the configuration of the network configu-
ration device shown in Fig. 4B and the data structure of
the storage unit are explained below by referring to Figs.
5A through 10.

[0058] Fig. 5A shows an example of the configuration
of the RNC. The RNC comprises processing units 301,
303, 306, an interface unit 302, a switch unit 304 (ATM-
SW), control units 305 and 308, and a termination unit
307 and controls a plurality of BTSs.

[0059] The processing unit 301 comprises AAL2 (ATM
adaptation layer 2) processing units 311-1 and 311-2,
and a transmission line interface unit 312 (HWIF). The
AAL2 processing units 311-1 and 311-2 performs a de-
multiplexing process of the AAL2.

[0060] The interface unit 302 includes transmission
line interface units 321-1 (SDLT), 321-2 (SDLT), and 322
(HWIF). The transmission line interface units 321-1 and
321-2 terminate the lub line between the BTS and the
RNC.

[0061] The processing unit 303 comprises packet data
processing units 331-1 (SPU) and 331-2 (SPU), and a
transmission line interface unit 332 (HWIF). The packet
data processing units 331-1 and 331-2 process packet
data.

[0062] The switch unit 304 switches the ATM (asyn-
chronous transfer mode). The control unit 305 comprises
a transmission line interface unit 351 (HWIF), a wireless
frame clock generation unit 352 (MCLK), and an emer-
gency control unit 353 (EMC). The wireless frame clock
generation unit 352 generates a intra-device reference
clock signal, and the emergency control unit 353 per-
forms abnormal monitor control of the device status.
[0063] The processing unit 306 comprises a transmis-
sion line interface unit 361-1 (HWIF) and 361-2 (HWIF),
diversity handover trunk units 362-1 (DHT) through 362-
n (DHT), and MAC (media access control) demultiplexing
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unit 363-1 (M-MUX) through 363-n (M-MUX). The diver-
sity handover trunk units 362-1 through 362-n perform
the diversity handover process, and the MAC demulti-
plexing units 363-1 through 363-n perform the MAC layer
demultiplexing process of a wireless line.

[0064] The termination unit 307 comprises a transmis-
sion line interface unit 371 (HWIF), a mobile station op-
posed signal termination unit 372 (MSU), and an OPS
(operation system) opposed signal termination unit 373
(OSU), and terminates a control signal for call process-
ing, etc.

[0065] The control unit 308 comprises a bus control
unit 381 (BCONT), call processing control units 382-1
(CP) through 382-m (CP), and a storage unit 383. The
call processing control units 382-1 through 382-m per-
form call connection control, mobility management, etc.
[0066] A call processing control unit 382 stores the line
information in the Cell_DCH in the storage unit 383 after
the line connection with the MS, and the storage unit 383
holds the line information about a target line when the
MS changes to the Cell_FACH. Thus, the target line is
temporarily stopped. The line information about a con-
nected call stored in the storage unit 383 is, for example,
as shown in Fig. 6.

[0067] The line information comprises ID information
and a parameter, and is registered in the storage unit
383 for each line in the system. The ID information com-
prises a line number (RL-ID/DCH-ID, etc.), a target MS,
and the address information about the target BTS. Cor-
responding to the address information about the MS, an
RRC parameter value for use in the Uu line with the MS
is stored. Corresponding to the address information
about the BTS, an NBAP parameter value for use in the
lub line with the BTS is stored. The parameter values
can be omitted in the line information.

[0068] The call processing control unit 382 resumes a
temporarily stopped line by reading the ID information
including the address information about the MS and no-
tifying the target MS and the target BTS of the informa-
tion, when the same MS transmits a call connection re-
quest for the Cell_DCH again.

[0069] Fig. 5B shows an example of the configuration
of the BTS. The BTS comprises a transmission antenna
401, a reception antenna 402, an amplification unit 403,
a diffusion/inverse diffusion processing unit 404, a switch
unit 405 (SW), and a control unit 406.

[0070] The amplification unit 403 comprises a trans-
mitting amplifier 411 (AMP) and a receiving low noise
amplifier 412 (LNA). The diffusion/inverse diffusion
processing unit 404 comprises a transmitter 413 (TX), a
receiver 414 (RX), and a baseband unit 415 (BB).
[0071] The signal transmitted from the MS is received
by the reception antenna 402, amplified by the receiving
low noise amplifier 412, and transferred to the control
unit 406 through the receiver 414, the baseband unit 415,
and the switch unit 405. At this time, the receiver 414
detects a received signal and performs an analog-to-dig-
ital (A/D) conversion. The baseband unit 415 performs a
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baseband signal processing such as inverse diffusion,
etc. of a received signal in the W-CDMA system.
[0072] A signal from the control unit 406 is transferred
through the switch unit 405, the baseband unit 415, and
the transmitter 413, and after amplified by the 411, trans-
mitted to the MS from the transmission antenna 401. At
this time, the baseband unit 415 performs baseband sig-
nal processing such as diffusion, etc. of a transmission
signal in the W-CDMA system, and the transmitter 413
performs the digital-to-analog (D/A) conversion and a
conversion to an RF signal.

[0073] The control unit 406 comprises a call process-
ing control unit 416, a storage unit 417, a monitor control
unit418 (SV), and an interface 419 (IF). The call process-
ing control unit 416 performs the management of a wire-
less channel, the management of a physical line (lub
line), the quality control, etc. The monitor control unit 418
monitors the device status, and the interface 419 termi-
nates the lub line between the BTS and RNC.

[0074] Afterthe line is connected between the MS and
the RNC, the call processing control unit 416 stores the
line information about an activated individual channel in
the storage unit 417, and the storage unit 417 holds the
line information about a target line when the MS enters
the Cell_FACH. Thus, the target line information is tem-
porarily stopped.

[0075] Inthis case, the message 39 of "Radio Link De-
letion Request"” shown in Fig. 1A is transmitted from the
RNC to the BTS. However, since the information about
the line is to be recorded, the line information is not de-
leted. The line information about a connected call stored
in the storage unit 417 is shown in, for example, Fig. 7.
[0076] The line information comprises ID information
and a parameter, and is registered in the storage unit
417 for each line. An NBAP parameter value for use in
the lub line with the RNC is stored as associated with the
line number (RL-ID/DCH-ID, etc.) as ID information.
[0077] When the same MS transmits again a call con-
nection request for the Cell_DCH, and the resume re-
guest message 214 shown in Fig. 2 is received from the
RNC, the call processing control unit 416 reads the pa-
rameter value corresponding to the ID information ob-
tained by the resume request message 214 and transfers
it to the interface 419, thereby resuming the temporarily
stopped line. The interface 419 applies the transferred
parameter value to the target line and performs commu-
nication with the RNC.

[0078] Relating to the parameter shown in Fig. 7, a
parameter value for use by the diffusion/inverse diffusion
processing unit 404 can be added. In this case, the call
processing control unit 416 reads the parameter value
corresponding to the notified ID information, transfers it
to the diffusion/inverse diffusion processing unit 404, and
the diffusion/inverse diffusion processing unit 404 per-
forms signal processing using the transferred parameter
value.

[0079] The storage unit storing the line information is
also provided in the interface 419 and the diffusion/in-
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verse diffusion processing unit 404 to store a necessary
parameter value together with the ID information. In this
case, the interface 419 and the diffusion/inverse diffusion
processing unit 404 read the corresponding parameter
value from the storage unit and use according to the ID
information notified by the call processing control unit
416.

[0080] Fig. 5C shows an example of the configuration
of the MS. The MS comprises the antenna 501, the RF
(radio frequency) unit 502, the baseband unit 503, a voice
input/output unit 504 (Speaker and Mic), the call process-
ing control unit 505, and the storage unit 506.

[0081] The RF unit 502 includes an antenna duplexer
511 (DUP), a power amplifier 512 (PA), a receiver,513
(RX), atransmitter 514 (TX), a converter unit 515 (analog
front end), and a frequency synthesizer 516.

[0082] The baseband unit 503 comprises a signal
processing unit 517 (L1 modem & CH codec), a control
unit 518 (baseband & RF control), and a voice interface
519 (audio interface). The voice input/output unit 504
comprises a speaker and a microphone.

[0083] The signal transmitted by the BTS is received
by the antenna 501, and transferred to the baseband unit
503 through the antenna duplexer 511, the receiver 513,
and the converter unit 515. At this time, the receiver 513
detects areceived signal, the converter unit 515 performs
an A/D conversion, and the baseband unit 503 performs
baseband signal processing such as inverse diffusion,
etc. of a received signal in the W-CDMA system. Then,
a voice signal is output to the voice input/output unit 504
from the voice interface 519.

[0084] The voice signal from the voice input/output unit
504 is input to the voice interface 519, and transferred
as a transmission signal through the baseband unit 503,
the converter unit 515, and the transmitter 514. After the
signal is amplified by the power amplifier 512, it is trans-
mitted from the antenna 501 to the BTS through the an-
tenna duplexer 511. At this time, the baseband unit 503
performs baseband signal processing such as the diffu-
sion, etc. ofatransmission signalinthe W-CDMA system,
the converter unit 515 performs a D/A conversion, and
the transmitter 514 performs a conversion to an RF signal
using the output of the frequency synthesizer 516.
[0085] The call processing control unit 505 performs
the management of a wireless channel, the quality con-
trol, the mobility management, etc., monitors a line use
rate (amount of data communication) to determine
whether or not it exceeds a threshold. After the line is
connected between the BTS and the RNC, the call
processing control unit 505 stores the line information
about an activated individual channel in the storage unit
506, and the storage unit 506 holds the line information
about a target line information when the MS enters the
Cell_FACH. Thus, the target line is temporarily stopped.
[0086] In this case, in the procedure 208 shown in Fig.
4B, the Cell Update procedure is performed, an individual
channel is disconnected, and the MS enters the Cell_
FACH. The line information about the connected call
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stored in the storage unit 506 is shown in, for example,
Fig. 8.

[0087] The line information comprises ID information
and a parameter, and is registered in the storage unit
506 for each line. An RRC parameter value for use in the
Uu line with the RNC is stored as associated with the line
number (RL-ID/DCH-ID, etc.) as ID information.

[0088] Afterwards, when the traffic status is changed,
andthe MS requires the transition to the Cell_DCH again,
the MS transmits to the RNC the message 211 of the
measurement report event 4a shown in Fig. 4B as a call
connection request for the Cell_DCH, and receives the
resume request message 217 from the RNC.

[0089] Atthistime, the call processing control unit 505
reads from the storage unit 506 the parameter value cor-
responding to the ID information received by the resume
request message 217 and transfers it to the baseband
unit 503, thereby resuming the temporarily stopped line.
The baseband unit 503 applies the transferred parameter
value to the target line and performs the baseband signal
processing.

[0090] As described above, (1) when the MS moves
to another cell, (2) when a timeout occurs during the wait
for "Periodical Cell Update", and (3) when the frequency
of "Periodical Cell Update" exceeds a threshold, the line
information about a target line is cleared from the storage
unit 506.

[0091] Fig. 9 shows an example of the resume request
message 214 from the RNC to the BTS shown in Fig.
4B. According to Resume line ID information 901 includ-
ed in the message, the line number required in resuming
the temporarily stopped line is transmitted to the BTS.
[0092] The message aims at transmitting a naotification
of the Resume line ID information 901. In addition to this,
it is necessary at least to provide a notification of a pa-
rameter newly required at the recovery from the Cell_
FACH to the Cell_DCH (fluctuating parameter). In this
example, the fluctuating parameter can be a parameter
902 indicating the initial transmission power.

[0093] Fig. 10 shows an example of the resume re-
guest message 217 from the RNC to the MS shown in
Fig. 4B. According to Resume line ID information 1001
included in the message, the MS is notified of the line
number required in resuming the temporarily stopped
line.

[0094] Figs. 11 and 12 are operation flowcharts of the
UMTS system shown in Fig. 4B. First, the MS transmits
the call connection request 201 to the RNC (step 1101).
When the request is received from the network, the call
connection request 201 is transmitted to the RNC after
the RNC calls the request by a paging message.
[0095] The RNC checks whether or not the activation
of the DCCH and the DTCH has been completed and a
call has been connected (step 1102). When the call is
connected, then the activated DTCH checks whether or
not the call corresponds to a packet call (step 1103).
When the call is not a packet call, normal call managing
is performed (step 1113).
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[0096] Ifthe DTCH is a packet call, the RNC stores the
setting information (parameter value) about the DCCH
and the DTCH, the addresses of the MS and the BTS,
and the line information comprising a line number in the
storage unit 383 (step 1104). Then, it instructs the BTS
and the MS to record the line information. In response to
the instruction, the BTS and the MS stores the line infor-
mation in the storage unit 417 and the storage unit 506.
[0097] Next, the MS checks whether or not a Cell_
FACH transition event has occurred (step 1105). If the
Cell_FACH transition event has not occurred, the MS
determines whether or not the call of the Cell_DCH is to
continue (step 1114). If the call is to continue, then the
check in step 1105 is repeated.

[0098] If the call is disconnected, each network con-
figuration device of the MS, the BTS, and the RNC checks
whether or not the call disconnecting process has been
completed (step 1117). Unless the call disconnecting
processis completed, the process abnormally terminates
(step 1118).

[0099] Ifthe call disconnecting process has been com-
pleted, the MS, BTS, and the RNC clears the line infor-
mation corresponding to a target call from the storage
units 506, 417, and 383, and a temporarily stopped line
is released (step 1119).

[0100] In step 1105, when a Cell_FACH transition
event occurs, the MS transmits to the RNC a message
of the measurement report event 4b as a call connection
request of the Cell_FACH.

[0101] Upon receipt of the message, the RNC checks
whether or not the transition to the Cell_FACH has been
completed (step 1106). If the transition has not been com-
pleted, it is then checked whether or not the transition
has failed (step 1115). If the transition has not failed, the
checkin step 1106 is repeated. If the transition has failed,
the process in step 1119 is performed at an instruction
from the RNC.

[0102] If the transition to the Cell_FACH is completed
in step 1106, the RNC communicates with the MS in the
Cell_FACH (step 1107).

[0103] Next, the MS checks whether or not a Cell Up-
date event has occurred (step 1108). If the Cell Update
event has occurred, a Cell Update message is transmit-
ted to the RNC.

[0104] Upon receipt of the message, the RNC checks
whether or not the received message corresponds to a
Periodical Cell Update event (step 1109). If it is a Peri-
odical Cell Update event, then it is checked whether or
nota Periodical Cell Update process has been completed
(step 1110).

[0105] If the Periodical Cell Update process has not
been completed, then it is checked whether or not the
process has failed (step 1116). If it has not failed, the
checkin step 1110 is repeated. If the Periodical Cell Up-
date process has failed, the process in step 1119 is per-
formed at an instruction from the RNC.

[0106] In step 1110, when the Periodical Cell Update
process is completed, then the frequency of Periodical
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Cell Update is compared with a threshold (step 1111). If
the frequency exceeds the threshold, the process in step
1119 is performed at an instruction from the RNC.
[0107] If the frequency of Periodical Cell Update falls
below the threshold, then the RNC checks whether or
not the message 211 of the measurement report event
4a has been received from the MS (step 1112). Unless
the message 211 has been received, the check in step
1110 is repeated.

[0108] Upon receipt of the message 211, the RNC re-
trieves the address of the source MS included in the mes-
sage 211 (step 1201), and checks whether or not the line
information corresponding to the MS address is in the
storage unit 383 (step 1202). If there is no corresponding
line information, it is determined that the source MS has
moved from another cell or has no line information about
a temporarily stop (step 1221). Then, a normal Measure-
ment Report reception process is performed, and an in-
dividual channel is activated (step 1222).

[0109] If there is corresponding line information in the
storage unit 383 in step 1202, the resuming process on
the temporarily stopped lub line according to the line in-
formation (step 1203), and it is checked whether or not
the resuming process has been completed (step 1204).
If the resuming process has not been completed, it is
checked whether or not the resuming process has failed
(step 1214) . If it has not failed, the check in step 1204
is repeated.

[0110] If the resuming process has failed, it is deter-
mined that the call has been unsuccessfully reset (step
1215), and the Cell Update Failure process is performed
(step 1216).

[0111] If the resuming process has been completed in
step 1204, the resume request message 214 including
the ID information about the line information correspond-
ing to the address of the source MS is transmitted to the
BTS to request to resume the lub line (step 1205).
[0112] Next, it is checked whether or not the resume
complete message 216 has been received from the BTS
(step 1206). Unless the resume complete message 216
has been received, it is checked whether or not a prede-
termined reception waiting time has passed (step 1217).
If the waiting time has passed, the RNC and the MS de-
termine that the call has been unsuccessfully reset (step
1223), and the Cell Update Failure process is performed
(step 1224). Then, the processin step 1119 is performed.
[0113] Unless the waiting time has passed in step
1217, the RNC checks whether or not the unsuccessful
resume message has been received from the BTS (step
1218). Ifthe unsuccessful resume message has not been
received, the check in step 1206 is repeated. When the
RNC receives the unsuccessful resume message, the
processes in and after step 1223 are performed.

[0114] Ifthe RNC receives the resume complete mes-
sage 216 in step 1206, the RNC and the BTS completes
the resuming process on the lub line between the BTS
and RNC (step 1207).

[0115] Then, the RNC transmits to the source MS the
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resume request message 217 including the ID informa-
tion about the line information corresponding to the ad-
dress of the source MS to request to resume the Uu line
(step 1208). Then, it is checked whether or not the
resume complete message 219 has been received from
the MS (step 1209). Unless the resume complete mes-
sage 219 has been received, it is checked whether or
not a predetermined reception waiting time has passed
(step 1219). Ifthe waiting time has passed, the processes
in and after step 1223 are performed.

[0116] If the waiting time has not passed in step 1219,
the RNC checks whether or not the unsuccessful resume
message has been received (step 1220). If the unsuc-
cessful resume message has not been received, the
check in step 1209 is repeated. When the RNC receives
the unsuccessful resume message, the processesinand
after step 1223 are performed.

[0117] Ifthe RNC receives the resume complete mes-
sage 219 in step 1209, the RNC and the MS complete
the resuming process on the Uu line between the MS
and the RNC (step 1210). Then, each network configu-
ration device completes the activation of the individual
channel of the Cell_DCH (step1211) and the MS and the
RNC perform the normal Cell Update procedure (step
1212). Thus, resetting the call terminates (step 1213).
[0118] Figs. 11 and 12 show the process (step 1119)
of clearing the line information when the frequency of
Periodical Cell Update exceeds a threshold (step 1111).
However, the process of clearing the line information
when the MS moves to another cell and when a timeout
occurs during the wait for Periodical Cell Update is omit-
ted.

[0119] The RNC temporarily disconnects a line when
the MS moves to another cell, which triggers the process
similar to thatin step 1119. Furthermore, the RNC counts
the time interval of the Periodical Cell Update message
received from the MS, and unless the next Periodical Cell
Update message is received within a predetermined
time, the process similar to thatin step 1119 is performed.
[0120] Although the MS as a mobile terminal is used
as an example of a UE (user equipment) in the UMTS
system shown in Fig. 4B, it is considered that a similar
status transition can be performed depending on the line
use rate (amount of data communication) generally when
a UE as afixed terminal is used. Therefore, the individual
channel resetting method according to the presentinven-
tion is also applied to a fixed terminal.

[0121] Furthermore, the index for use in determining
whether or not atransition to the Cell_FACH is performed
and whether or not recovery to the Cell_DCH is per-
formed is not limited to a line use rate, but another index
of the amount of data communication of the UE such as
an amount of data transmission, an amount of data re-
ception, etc. can be used.
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1. A communication apparatus (101), comprising:

a communication device (111, 501, 502, 503)
for performing a packet communication with a
radio network controller (103) through a base
transceiver station (102) using an individual
channel oracommon channelin awireless com-
munication system as a physical channel;

a storage device (112, 506) for storing identifi-
cation information about a communication line
in a first state in which a packet communication
is performed with the radio network controller
using the individual channel, and line informa-
tion including a setting parameter of the com-
munication line in the first state; and

a control device (113, 505) for releasing the in-
dividual channel with line information about the
communication line held when an index of an
amount of packet data communication in the first
state is compared with a predetermined thresh-
old and the index falls below the threshold, per-
forming control of changing to a second state in
which a packet communication is performed
with the radio network controller using the com-
mon channel, and performing control of recov-
ery to the first state using the setting parameter
when an index of an amount of packet data com-
munication in the second state is compared with
the threshold, and when the index exceeds the
threshold.

2. The communication apparatus according to claim 1,
wherein

the communication device is arranged to trans-
mit a reset request for the individual channel to
the radio network controller when the index of
the amount of packet data communication in the
second state exceeds the threshold and re-
ceives aresume request from the radio network
controller, and the control device is arranged to
perform control for recovery to the first state us-
ing a setting parameter corresponding to iden-
tification information about the communication
line included in the resume request.

3. Arradio network controller (103), comprising:

a communication device (302) for performing a
packet communication with a communication
apparatus (101) through a base transceiver sta-
tion (102) using an individual channel or a com-
mon channel in a wireless communication sys-
tem as a physical channel, receiving from the
communication apparatus a transition request
to change to a second state in which a packet
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communication is performed with the communi-
cation apparatus using the common channel in
a first state in which the packet communication
is performed with the communication apparatus
using the individual channel, and receiving from
the communication apparatus a request to reset
the individual channel in the second state;

a storage device (383) for storing identification
information about a communication line in the
firststate, and line informationincluding a setting
parameter of the communication line in the first
state; and

acontrol device (382) for releasing the individual
channel with line information about the commu-
nication line held, and performing control of
changing to the second state when the device
receives a transition request, and performing
control of recovery to the first state using the
setting parameter when the device receives the
reset request.

4. The controller according to claim 3, wherein

the communication device is arrangedtoreceive
the transition request from the communication
apparatus when the index of the amount of pack-
et data communication in the first state falls be-
low the threshold, and to extract the reset re-
guest from the communication apparatus when
the index of the amount of packet data commu-
nication in the second state exceeds the thresh-
old.

5. The controller according to claim 3 wherein

line information stored in the storage device fur-
ther comprises address information about the
communication apparatus, the control device is
arranged to read identification information about
the communication line from line information
corresponding to address information about a
source of the transition request, and the com-
munication device is arranged to transmit a
resume request including identification informa-
tion about the read communication line to the
communication apparatus.

6. The controller according to claim 5 wherein

line information stored in the storage device fur-
ther comprises address information about the
base transceiver station, the control device is
arranged to read address information about the
base transceiver station from line information
corresponding to address information about a
source of the transition request, and the com-
munication device is arranged to transmit a
resume request including identification informa-
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tion about the communication line to the base
transceiver station.

The controller according to claim 3, wherein

the control device is arranged to clear line infor-
mation about the communication line from the
storage device when the communication appa-
ratus moves to a wireless zone of another base
transceiver station in the second state.

The controller according to claim 3, wherein

the control device is arranged to clear line infor-
mation about the communication line from the
storage device when the device does notreceive
within a predetermined time a message to be
periodically transmitted by the communication
apparatus to check whether or not communica-
tions can be performed in the second state.

The controller according to claim 3, wherein

the control device is arranged to clear line infor-
mation about the communication line from the
storage device when a frequency of receiving a
message to be periodically transmitted by the
communication apparatus to check whether or
not communications can be performed in the
second state exceeds a predetermined thresh-
old.

10. Aphysical channelresetting method for use in awire-

less communication system in which a communica-
tion apparatus (101) performs a packet communica-
tion with a radio network controller (103) through a
base transceiver station (102) using an individual
channel oracommon channel as a physical channel,
comprising:

storing, in each of the communication appara-
tus, the base transceiver station, and the radio
network controller, line information including
identification information about a communica-
tion line in a first state in which the communica-
tion apparatus and the radio network controller
perform a packet communication using the indi-
vidual channel, and a setting parameter of the
communication line in the first state;
comparing an index of an amount of packet data
communication in the first state with a predeter-
mined threshold;

releasing the individual channel with line infor-
mation about the communication line held when
the index falls below the threshold, and perform-
ing control for a transition to a second state in
which the communication apparatus and the ra-
dio network controller performs a packet com-
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munication using the common channel;
comparing anindex of an amount of packet data
communication in the second state with the
threshold; and

performing control for recovery to the first state
using the setting parameter when the index ex-
ceeds the threshold.

11. The method according to claim 10, wherein

atransition request for a transition to the second
state is transmitted from the communication ap-
paratus to the radio network controller when the
index falls below the threshold in the first state;
releasing the individual channel with line infor-
mation about the communication line held, and
performing control for a transition to the second
state when the radio network controller receives
the transition request;

transmitting a reset request for the individual
channel from the communication apparatus to
the radio network controller when the index falls
below the threshold in the second state; and
performing control for recovery to the first state
using the setting parameter when the radio net-
work controller receives the reset request.

12. The method according to claim 11, wherein

line information stored in the radio network con-
troller further includes address information
about the communication apparatus, identifica-
tion information about the communication line is
read from line information stored in the radio net-
work controller and corresponding to address
information about a source of the transition re-
guest, and a resume request including the read
identification information about the communica-
tion line is transmitted from the radio network
controller to the communication apparatus.

13. The method according to claim 12, wherein

line information stored in the radio network con-
troller further includes address information
about the base transceiver station, address in-
formation about the base transceiver station is
read from line information stored in the radio net-
work controller and corresponding to address
information about a source of the transition re-
guest, and a resume request including identifi-
cation information about the communication line
is transmitted from the radio network controller
to the base transceiver station.

14. The method according to claim 10, wherein

line information about the communication line is
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cleared from each of the communication appa-
ratus, the base transceiver station, and the radio
network controller when the communication ap-
paratus moves to a wireless zone of another
base transceiver station in the second state. 5

15. The method according to claim 10, wherein

line information about the communication line is
cleared from each of the communication appa- 10
ratus, the base transceiver station, and the radio
network controller when the radio network con-
troller does not receive within a predetermined
time a message to be periodically transmitted

by the communication apparatus to check 15
whether or not communications can be per-
formed in the second state.

16. The method according to claim 10, wherein

20
line information about the communication line is
cleared from each of the communication appa-
ratus, the base transceiver station, and the radio
network controller when a frequency of trans-
mitting a message to be periodically transmitted 25
by the communication apparatus to check
whether or not communications can be per-
formed in the second state exceeds a predeter-
mined threshold.
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. 1. .<maxnoo
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>Diversity Control g .
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